Salmonella enterica serovar Typhimurium JOL401 was isolated from chicken in South Korea. A novel plasmid, pSW, harbored in JOL401, consists of 2,216 base pairs (bps) and three putative open reading frames (ORFs). pSW was 86 and 82% homologous to pSGI15 from Salmonella enterica and pJHCMW1 from Klebsiella pneumonia, respectively, both of which are ColE1-type plasmids that undergo thetatype replication. ORF1 of pSW exhibited 98% identity and 99% positive to ORF1 of pJHCMW1, which encodes a putative transmembrane protein. ORF2 of pSW was homologous to sequences that encode replication initiators in pSGI15 and pJHCMW1, exhibiting a high degree of homology to the putative replication initiator of pJHCMW1. Thus, ORF2 appeared to encode the pSW replication initiator. ORF3 of pSW, which exhibited similarity to ORF2 of pSGI15, remains undefined. Newly isolated pSW is a member of the ColE1-type family of plasmids and consists of three putative ORFs, of which one, ORF2, is a strong candidate for the gene encoding the pSW replication initiator.
INTRODUCTION
Salmonella enterica servar Typhimurium, classified as a non-typoid Salmonella (NTS), causes enteritis in infected livestock and in some cases, typhoid (Scallan et al., 2011) . The effects of S. typhimurium infection include death and shriveling, both of which has direct impact on the production of animals in the livestock industry (Barrow et al., 2004; Stevens et al., 2009; Wigley et al., 2002) . S. typhimurium JOL401 was isolated from chicken in South Korea (unpublished data). The strain exhibited attenuated virulence above an LD50 of 1.28×10 9 based on virulence assays in BALB/c mice (unpublished data). Because of its attenuated virulence, as well as its sensitivity to universal antibiotics such as ampicillin, chloramphenicol, kanamycin, and tetracycline (unpublished data), S. typhimurium JOL401 has been explored as a potential foreign antigen delivery system. Despite the attenuated virulence observed in mice, S. typhimurium JOL401 could revert to a virulent strain upon acquiring virulence gene(s). With the goal of generating a stable live-attenuated vaccine to be used as a vehicle for the delivery of foreign antigen, genes involved in virulence, including lon or cpxR, were deleted individually or together, along with asd (Kim et al., 2011) .
METHODOLOGY
During the course of these manipulations, we isolated a novel plasmid from JOL401, which we designated pSW ( Figure 1A ). The plasmid was isolated by the modified alkaline lysis method DNA was isolated using the modified alkaline lysis method (Sambrook et al., 1989 (Sambrook et al., 1989) .
RESULTS AND DISCUSSION
Single-enzyme digestion using BglII, KpnI, and PstI generated a linear fragment approximately 2.2 Kb in length. For nucleotide sequencing, pSW was digested with BglII and then subcloned into the BamHI site of pBluescript SK (Stratagene) to generate pBP532. Nucleotide sequencing was performed using the T7 and T3 oligonucleotides located in pBluescript SK. Nucleotide sequencing confirmed that pSW consisted of 2,216 bps and included three putative ORFs ( Figure 1B) . The nucleotide sequence of pSW was compared with registered data from the NCBI (National Center for Biotechnology Information: http://www.ncbi.nlm.nih.gov/). Homology searching revealed that pSW was 86% identical (1314/1536 bps) to Salmonella enteric plasmid pSGI15 (Hammerl et al., 2010) , which matched the 3-region of pSW (Table 1) . pSW also exhibited 82% identity (1255/1525 bps) to Klebsiella pneumonia plasmid pJHCMW1, which matched the 5-region of pSW (Sarno et al., 2002; Woloj et al., 1986) . Several other plasmids were identified that exhibited less than 50% homology to pSW. pJHCMW1 contains a replication origin in region to span NTS 1223 to 1767 from its 5-end (Sarno et al., 2002) . Predicted replication origins were identified in pSW and pSGI15 based on homology with pJHCMW1 ( Figure 2A ). Of note, the replication origin of pSW exhibited high homology with those of pJHCMW1 and pSGI15 ( Figure 2B ). Since pJHCMW1 and pSGI15 are ColE1-type plasmids that undergo theta-type replication (Hammerl et al., 2010; Sarno et al., 2002) , these results suggested that pSW is also a member of the ColE1-type family of plasmids. Putative ORFs of pSW were identified based on comparison to the ORFs of pSGI15, pJHCMW1 and the other plasmids identified in the original homology search ( Table 2 ). ORF1 of pSW exhibited 98% identity and 99% positive to ORF1 of pJHCMW1, which encodes a putative transmembrane protein. ORF2 of pSW exhibited 90% identity and 92% positive to a hypothetical protein, EschWDRAFT_4628, from Escherichia coli W (Genebank accession No. NZ_AEDF01000056.1). The function of this hypothetical protein remains unknown. At the nucleotide level, orf2 of pSW exhibited high homology (92% identity) to the replication initiator of pSGI15 at 33% sequence coverage. Unexpectedly, a comparison of the replication initiators of pSW and pSGI15 revealed partial homology at the amino acid level and a low level of homology over the full sequence. A comparison of the nucleotide (nt) sequence of the putative pSW replication initiator with that of pJHCMW1 revealed a 93% identity at 60% sequence coverage. Thus, since the putative pSW replication initiator had a higher degree of homology to pJHCMW1 at higher coverage compared to pSGI15, we propose that pSW is more closely related to pJHCMW1. Although, the region containing the replication initiator of pJHCMW1 exhibited a high level of homology to orf2 of pSW, the gene encoding the replication initiator of pJHCMW1 has not been reported. This region of pJHCMW1 with high homology to orf2 of pSW was translated as a hypothetical ORF using the ExPASy translation program (http://expasy.org). The putative ORF did not contain a normal start codon in its N-terminal region due the presence of four stop codons downstream of the putative initiation codon (Figure 3) . However, when the amino acid sequence of the pSW initiator region was compared with the translated sequence of pJHCMW1 starting downstream of the 4th internal stop codon, the initiators exhibited 82% identity (63/77) and 88% positive (68/77). When the full amino acid sequences were compared (except for the four stop codons), the initiators exhibited 66% identity (74/112) and 71% positive (79/112). These results indicated that ORF2 of pSW may function as a replication initiator. ORF3 of pSW was 94% identical and 96% positive to ORF2 of pSGI15, and serves as yet unknown functions.
Conclusion
pSW is ColE1-type plasmid with three ORFs, of which ORF2 is predicted to function as a replication initiator.
